Introduction night), and early morning awakening (wake up 2 hours earlier than usual; Su, Huang, & Chou, 2004) . These sleep problems are often underestimated as older adults, and healthcare providers may consider them a normal manifestation of the aging process. However, poor sleep quality may have a significant negative impact on physical and mental health and increase risk of all-cause mortality (Hoffman, 2003) . Older adults may experience sleep disorders such as sleep-disordered breathing. Obstructive sleep apnea is the most common sleepdisordered breathing, which may contribute to an increased risk of cardiovascular complications including arrhythmia, myocardial infarction, and stroke (Hoffman, 2003) . A prospective, observational cohort study also associated poor sleep with declining functional status, quality of life, and greater incidence of depression (Martin, Fiorentino, Jouldjian, Josephson, & Alessi, 2010) . Disturbed sleep may also contribute to cognitive difficulties including daytime impairments in attention and memory, which may increase accidental falls risk (Mesas, López-García, & Rodríguez-Artalejo, 2011) . Many factors may contribute to disturbed sleep in older adults (Su et al., 2004) . Thus, understanding the related factors of sleep quality can help develop effective sleep interventions and improve older adult sleep quality.
Factors associated with disturbed sleep may include demographic characteristics, physical health status, and psychosocial factors (Ancoli-Israel & Cooke, 2005; Wong & Fielding, 2011) . People who were older, female, not married, and lacked education were found to face significantly higher disturbed sleep risk (Su et al., 2004) . Poor sleep quality may also be related to poor physical health, including physical symptoms such as nocturia or bodily pain; chronic diseases such as pulmonary and heart disease; medication use such as hypnotics, antihypertensives, and antihistamines; and other substance use such as caffeine, alcohol, and nicotine (Ancoli-Israel & Cooke, 2005) . Psychosocial factors such as depression, social activities, and physical activity have also been associated with disturbed sleep in older persons (Morgan, 2003; Wong & Fielding, 2011) .
The high prevalence of disturbed sleep and its predictors in older adults have been well documented in Western countries. Among the few studies that have explored the sleep quality of community-dwelling older adults in Taiwan (Wu, Su, Fang, & Chang Yeh, 2012; Yao, Yu, Cheng, & Chen, 2008) , most focused on demographic factors and did not examine the influences of physical health status and psychosocial factors on sleep quality. Previous studies have found a prevalence of disturbed sleep in 25.7%Y49% of Taiwanese older adults. However, there were inconsistent findings regarding the factors associated with disturbed sleep. For example, although studies have related demographic data such as gender, education, and lifestyle to disturbed sleep (Wu et al., 2012; Yao et al., 2008) , another study reported inconclusive results (Lin, Pan, & Chang Yeh, 2006) . Another study found that Taiwanese older adults have relatively lower insomnia prevalence and fewer symptoms such as difficulty in falling asleep and difficulty in maintaining sleep/early morning wakening than their Western counterparts (Su et al., 2004) . Cultural differences between Western and Asian countries can affect the attitude and management of disturbed sleep by older adults and healthcare providers. Therefore, more studies are needed to explore the related factors of disturbed sleep in Taiwanese older adults. Few sleep studies have examined the influence of physical activity and self-reported functional status on sleep quality. Physical activity is especially beneficial for healthy aging in terms of physical function and cognitive health, as well as sleep quality (Morgan, 2003) . In addition, self-reported functional status reflects the impact of health problems on the physical, mental, and social aspects of an individual's life (Otero-Rodríguez et al., 2010) .
With an understanding of the potential risk factors associated with disturbed sleep, healthcare providers can develop adequate interventions to improve the sleep quality of older adults of different ethnicities. The purpose of this study was to understand the prevalence of disturbed sleep in Taiwanese older adults and explore the predictors of sleep quality and their association with physical activity, self-reported functional status, and other factors. This study was designed to determine (a) the prevalence rate of disturbed sleep and (b) predictors of disturbed sleep in Taiwanese older people.
Methods

Design and Sample
A cross-sectional design and convenience sampling was used to recruit 185 community-dwelling older people from an urban area of northern Taiwan. The study was conducted in senior activity centers in Linkou District in northern Taiwan between November and December 2008. Most of the elderly population in this area was of middle socioeconomic class; most lived in a three-generation family setting. During the study, all older adults at senior activity centers who met the inclusion criteria were invited to participate. Inclusion criteria were as follows: (a) age of 60 years or more; (b) ability to speak and read Mandarin; and (c) absence of delirium and disorientation with regard to time, place, and persons. We selected people aged 60 years or older to include more participants in this study. Of the 225 eligible older people invited, 23 refused to participate, leaving 202 willing participants. Among those participants, 17 were unable to finish the questionnaire, leaving 185 completed questionnaires. To eliminate the effect of hypnotics on disturbed sleep, the 25 participants currently using hypnotics were excluded, leaving 160 community-dwelling older people as valid participants for data analysis. A post hoc statistical power calculator indicated that a sample of 160 would have 97% power to detect a medium effect size of 0.15 using the multiple regression test with an alpha of .05 for nine predictive variables.
After receiving institutional review board approval, we asked all subjects who met the inclusion criteria to participate in the study. Participants were interviewed by one of the three research assistants who were trained by the investigator to standardize
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Measures
All participants completed a structured questionnaire that included a section on demographic information, physical health status, social activity and habits, and Chinese versions of Barthel's index (Dai & Lou, 1996) , PSQI (Buysse et al., 1989) , short form of the Geriatric Depression Scale (GDS-SF; Sheikh & Yesavage, 1986) , SF-36 Health Related Quality of Life Survey (SF-36; Ware et al., 1998) , and Physical Activity Scale for the Elderly (PASE; Wu et al., 2012) . These instruments were chosen based on their wide use and showed validity and reliability.
Demographic data included participant age, gender, marital status, education, religion, employment status, and living arrangement. Physical health status included physical symptoms (headache, dizziness, back pain, and nocturia), chronic diseases, and use of medications. Social activity/habits included attending social activities, nap time, smoking, intake of tea, caffeine, and alcohol. All categorical demographic variables were recorded as dichotomous in order to perform logistic regression analysis.
The Barthel's index
The 10-item Barthel's index was used to measure participant ability to independently perform basic activities of daily living. This study used the Chinese version of Barthel's index previously translated by Dai and Lou (1996) ; it includes 10 items, namely eating, mobility, hygiene, toileting, bathing, walking, going up and down stairs, dressing, and bowel and bladder control. The range of possible scores was between 0 (complete dependence) and 100 (complete independence). In this study, the Cronbach's alpha of Barthel's index was .91.
The PSQI
We used the Chinese version of PSQI to measure sleep quality (Tsai et al., 2005) . The PSQI is a self-administered scale that contains 19 questions related to subjective sleep quality (Buysse et al., 1989) . Subjects were asked to report the time they went to bed, length of time it took to fall asleep, the time they arose in the morning, the duration of actual sleep, frequency of disturbed sleep, and subjective sleep quality. The PSQI includes seven domains: subjective sleep quality, sleep latency, sleep duration, sleep efficiency, frequency of disturbed sleep, use of sleep medications, and daytime dysfunction. Each domain score ranges from 0 (no difficulty) to 3 (severe difficulty). Domain scores are summed to produce a global score (range of 0Y21). Because the 25 potential participants who used hypnotics were excluded, the score for the ''use of sleep medications'' domain was 0. We defined subjects with a PSQI global score of 95 as having significant disturbed sleep. The Cronbach's alpha and testYretest reliability for the global PSQI score were .83 and .85, respectively. A post hoc cutoff score of 5 on the PSQI had previously produced a sensitivity of 89.6% and a specificity of 86.5% for patients versus control subjects (Buysse et al., 1989) . In this study, validity and reliability of the Chinese version of the PSQI were supported by an index of content validity of .94 and Cronbach's alpha of .70.
The GDS-SF We measured depressive symptoms using a 15-item self-rating GDS-SF with yes/no responses (Sheikh & Yesavage, 1986) . Subjects answered questions based on their mood and feelings. A score of 0Y5 was defined as no depression, whereas a score of 6Y15 indicated depression. The Chinese version of the GDS-SF was adopted in the Chinese population, and good internal consistency (! = .89) was found in Chinese older people (Mui, 1996) . In this study, the Cronbach's alpha of the Chinese GDS-SF was .84.
The SF-36
We used a Taiwanese version of the SF-36 to assess selfreported functional status. The SF-36 assesses eight domains, including physical functioning, social functioning, role limitations due to physical problems, bodily pain, mental health, role limitations due to emotional problems, vitality, and general health perceptions. Each domain ranges from 0 to 100 (Ware et al., 1998) . The Taiwanese version of the SF-36 was shown to have good psychometric properties (Lu, Tseng, & Tsai, 2003) as internal reliability reached an acceptable level for all scales (Cronbach's ! 9 .70), except for social functioning. In addition, all scales, except for mental health, passed the tests for item discriminant validity. In this study, the Cronbach's alpha of the Taiwanese version of the SF-36 was .94. To better interpret the SF-36 score, the eight domains were combined into two separate summary scores, namely physical component summary (PCS) and mental component summary (MCS) scores (Ware et al., 1998) . The PCS consists of the four domains of physical functioning, role-physical, bodily pain, and general health. The MCS includes the remaining domains of vitality, social functioning, role-emotional, and mental health (Cleary & Howell, 2006) . The PCS and MCS summarize the respondent's health status from broad physical and mental health perspectives. The PCS and MCS are usually calculated in three steps. First, standardized scale scores were computed using means and standard deviations of corresponding scales. Second, Z scores were multiplied by their respective factor score coefficients and then summed. Finally, these aggregated scores were transformed to normbased scores. The PCS and MCS scores are easier to interpret, simpler to analyze statistically in studies, and helpful in determining whether functional limitations exist in the two health components. In addition, we used the general population as a norm-based reference group, with 50 representing the mean score. Lower scores on PCS and MCS scales reflected much worse physical and mental functions (Hagger-Johnson, Whiteman, Wawrzyniak, & Holroyd, 2010) . The SF-36 summary scales were found to be valid, reliable, and equivalent in a Chinese population (Lam, Tse, Gandek, & Fong, 2005) .
The PASE
The PASE is an age-specific physical activity scale originally designed for community-dwelling older adults (Washburn, Smith, Jette, & Janney, 1993) . TestYretest reliability was .75 (95% CI = 0.69Y0.80) over a 3-to 7-week interval. Construct validity was established by correlating PASE scores with grip strength, static balance, leg strength, resting heart rate, and perceived health status (Washburn et al., 1993) . This study used a 10-item Chinese version of the PASE modified by Wu et al. (2012) , which takes cultural diversity into consideration. Subjects were asked to report their activity levels in three categories and 13 activities including (a) leisure time activities (sitting activities, walking, light sports, moderate sports, strenuous sports, muscle strength), (b) household activities (light and heavy housework, home repair, yard work, gardening, caring for others), and (c) work-related activities (work/volunteer) over the past 7-day period. We computed the total PASE score by multiplying the amount of time spent on the 12 activities (except for sitting activities) by their respective weights and then summing the 12 results. The PASE has a total possible score range of 0Y360, with a higher PASE score indicating greater physical activity. As the PASE score did not include sitting activities, such as watching television and reading the newspaper, a score of 0 was defined as a sedentary lifestyle. A score greater than 0 was defined as an active lifestyle for purposes of this study. TestYretest reliability was .89 over a 3-week interval. Concurrent validity was supported by correlating PASE scores with a 6-minute walk test (r = .379, p G .01; Wu et al., 2012) .
Statistical Analysis
The SPSS statistical package (version 19.0; SPSS, IBM, Armonk, NY, USA) was used to analyze study data. Descriptive statistics including mean, standard deviation, frequency, and percentage described demographic and health status, as well as levels of sleep quality, physical activity, and quality of life. Chi-square and t tests examined relationships between sleep quality and demographics, physical health status, social factors, depression, physical activity, and self-reported functional status.
Multivariate logistic regression identified significant predictors of disturbed sleep, with the selection of independent variables entered into the model determined based on significant bivariate association with disturbed sleep. The nine related factors entered as independent variables included dizziness, nocturia, use of antihypertensives, use of gastric medications, number of medications, sedentary lifestyle, PCS, MCS, and depression. We used multiple linear regression to examine multicollinearity among variables by calculating variance inflation factors. Results showed all variable variance inflation factors as good (G3), indicating multicollinearity was not an issue of concern. We assessed goodness of fit using the significance of chi-square resulting from the Hosmer and Lemeshow test (p = .409). A level of p G .05 was considered statistically significant.
Results
Subject Characteristics
A total of 160 older people participated in this study; 67 were defined as sleep disturbed (PSQI 9 5), and 93 were identified as not sleep disturbed. Table 1 shows participant demographic characteristics. Mean participant age was 72.56 years (SD = 7.42 years). Most participants were male, married, unemployed, educated at the elementary or lower level, professed some religious affiliation, and lived with their spouse/ children or others. Table 2 shows participant physical health status and social factors. The most common chronic diseases among participants were hypertension and diabetes, and prevalent medical treatment regimens included antihypertensives and hypoglycemics. The mean number of medications used was 1.14 (SD = 1.03). Commonly reported physical symptoms included back pain, nocturia, and dizziness. Fewer than half of the participants reported attending social activities, fewer than 20% drank alcohol or coffee, and only 13.8% were current smokers. Most were completely independent (Barthel's index score = 100); nine participants were identified as having a sedentary lifestyle (PASE score = 0). Table 3 shows that 41.9% of participants reported significant disturbed sleep (PSQI 9 5). The mean PSQI score was 5.54 (SD = 3.32). The most common disturbed sleep was sleep latency (i.e., difficulty falling asleep), followed by subjective sleep quality, sleep duration, disturbed sleep, sleep efficiency, and daytime dysfunction. Approximately 20% of participants perceived poor or very poor subjective sleep quality. Mean sleep duration and sleep efficiency were 6.33 hours (SD = 1.62 hours) and 84.47%, respectively. About 41% had daytime dysfunction. Most had trouble sleeping for reasons including ''had to get up to use the bathroom'' (69.4%), ''cannot get to sleep within 30 minutes'' (50.0%), and ''woke up in the middle of night or early morning'' (44.4%).
Prevalence of Disturbed Sleep
Levels of Depression, Physical Activity, and Self-Reported Functional Status Table 4 describes levels of depression, physical activity, and self-reported functional status. The mean GDS-SF score was 3.19 (SD = 3.33). Twenty participants (12.5%) were identified as depressive (GDS-SF 9 5). Mean overall PASE score was 70.43 (SD = 50.57). The most common leisure activities were sedentary activities such as watching television, followed by walking, and moderate sports such as tai chi. Light housework such as washing dishes was the most common household activity. These findings indicated that most participants performed primarily sedentary activities. The highest mean score among the eight domains of SF-36 was bodily pain (85.47 T 17.37), followed by social functioning, mental health, vitality, role limitations due to emotional problems, physical functioning, role limitations due to physical problems, and general health. This finding indicates that the participants had a relatively poor self-reported functional status in terms of general health and role limitations due to physical problems. Mean PCS and MCS scores were 50.02 (SD = 5.24) and 50.45 (SD = 6.14).
Comparison Between Sleep Disturbed and Non-Sleep Disturbed Groups
Chi-square and t tests examined the relationship between sleep quality and demographic, physical health status, social factors, depression, physical activity, and self-reported functional status variables. Differences in demographic characteristics between the sleep disturbed and non-sleep disturbed groups are presented in Table 1 . There were no significant differences between sleep disturbed and non-sleep disturbed groups in any demographic characteristic. Table 2 ). In other words, disturbed sleep was found in those who had physical symptoms including dizziness or nocturia, hypertension, and those taking antihypertensives or gastric medications. Those with a sedentary lifestyle were also more likely to have disturbed sleep. Table 4 shows the significant differences between the two groups in terms of geriatric depression score (t = -3.32, p G .01), yard work (t = 2.11, p G .05), physical component (t = 2.18, p G .05), and mental component scores (t = 3.83, p G .001). These results indicated that disturbed sleep was more prevalent in participants who had more depression, less yard work, and poor selfreported functional status. However, disturbed sleep was not significantly associated with overall physical activity score.
Predictors of Disturbed Sleep
A multivariate logistic regression model was used to identify significant predictors of disturbed sleep. Table 5 shows 
Discussion
In this study, 41.9% of participants reported significant disturbed sleep (PSQI 9 5). Although the prevalence of disturbed sleep varied among previous studies due to different definitions and measurements, our results were consistent with those of previous studies of older Chinese persons (Wong & Fielding, 2011) . The most common sleep complaints for participants in this study included difficulty in falling asleep, poor sleep quality, and shorter sleep duration. About 50% had problems in falling asleep within 30 minutes. Su et al. (2004) also reported 47% of their subjects had difficulty in falling asleep and 25% had difficulty in maintaining sleep or experienced early morning awakening. This change in the sleep patterns of older people may be attributed to decreased melatonin production, which may deteriorate or weaken circadian rhythms and sleepingYwaking patterns (Manabe et al., 2000) . In terms of physical factors, physical symptoms including dizziness and nocturia, hypertension, and antihypertensive and gastric medication use were all significantly associated with disturbed sleep. On the other hand, disturbed sleep was associated with psychosocial factors including sedentary lifestyle, less yard work, depression, and poor self-reported functional status in both the PCS and MCS. In addition, logistic regression results showed nocturia, sedentary lifestyle, and 
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MCS score (mental health) to be significant risk predictors of disturbed sleep. A number of studies have supported the view that disturbed sleep is associated with the physical symptoms of age (Chen et al., 2009; Su et al., 2004) . Consistent with previous studies (Su et al., 2004) , we found nocturia to be the major risk factor for disturbed sleep in older people. Prevalence of nocturia in our study differed significantly between sleep disturbed and non-sleep disturbed groups (47.8% vs. 22.6%, p G .01). Participants with nocturia faced a 2.24-fold increase in the risk of disturbed sleep, which may be attributed to the interruption of sleep due to nocturia and subsequent difficulty returning to sleep. Disturbed sleep was also associated with dizziness, which occurred in 16.9% of participants. These findings suggest the role of physical symptoms in disturbing sleep. Healthcare professionals should provide appropriate symptom management to improve sleep quality for older people based on patient need.
Psychosocial factors may contribute to disturbed sleep. Consistent with other studies, we found disturbed sleep associated with depression, sedentary lifestyle, and self-reported functional status (Martin et al., 2010; Shirota, Tamaki, Hayashi, & Hori, 2000; Wong & Fielding, 2011) . We found that participants with a sedentary lifestyle faced a 6.7-fold increase in disturbed sleep risk and that relatively poor mental health increased disturbed sleep risk by 8%. The effect of mental health on disturbed sleep was consistent with Wong and Fielding's (2011) study report in Chinese sample. However, logistic regression showed that depression was not an important predictive factor of disturbed sleep in our study. Although previous studies supported a negative effect of depression on sleep quality (Wu et al., 2012; Yao et al., 2008) , our results suggest that the role of VOL. 20, NO. 4, DECEMBER 2012 Sleep Quality in Older People active lifestyle cannot be neglected and should be given priority consideration prior to recommending an intervention program for depressive symptoms in elderly patients. Inconsistent with other studies (Morgan, 2003) , our study did not find overall physical activity significantly associated with disturbed sleep. This may be attributed to the relatively lower level of physical activity and higher standard deviation among participants. Mean PASE score in this study was 70.43 (SD = 50.57). This is lower than reported in previous studies (Dinger, Oman, Taylor, Vesely, & Able, 2004) , but similar to that reported by Wu et al. (2012) . Cultural diversity may result in comparison difficulties due to the use of different language version instruments. Although we did not find sleep quality significantly related to overall physical activity, further analysis showed that older adults with more yard work had better sleep quality. Previous studies had indicated that moderate-intensity exercise may improve sleep quality (King et al., 2008) . Our participants were likely to perform more sedentary activities, such as watching television or walking, and less moderateintensity exercises. Therefore, overall physical activity may not have had a significant impact on participant sleep quality. Disturbed sleep has also been related to chronic diseases and medications. In this study, disturbed sleep was reported in older people with hypertension and those who use antihypertensives or gastric medications. Hypertension is one of the most common chronic diseases among older persons, and many take antihypertensives as a result. In our study, 41.9% participants had hypertension and 38.8% used antihypertensives. Similar results were reported by a study that found that patients with resistant hypertension had shorter sleep duration and lower sleep efficiency (Friedman, Bradley, Ruttanaumpawan, & Logan, 2010) . In 2011, National Sleep 
Limitations
The limitations of this study relate to the localized nature of the sample and our cross-sectional design. We used convenience sampling to recruit participants from an urban area of northern Taiwan. Thus, findings cannot be generalized to all older people in Taiwan. In addition, the cross-sectional design and different instrument characteristics of the Chinese version of PASE may also limit interpretation of study findings. Longitudinal or follow-up studies are needed to identify evidence of a causal relationship between disturbed sleep and physicalYpsychosocial factors in community-dwelling older people. Another limitation was the lack of examination of the association with disturbed sleep and environmental factors, such as light, noise, and temperature. In addition to insomnia, other common sleep disorders such as sleep apnea, periodic limb movement disorder, and restless leg syndrome could disturb the sleep patterns of older adults. Thus, future studies are needed to evaluate more comprehensively the factors related to disturbed sleep. In addition, research on methods used to self-manage disturbed sleep and their efficacy is warranted.
Implications
Nurses play a significant role in the management of disturbed sleep in older people. To ensure that older people get a good night's sleep, it is necessary to enhance nurses' knowledge of older persons' sleep experiences in order to manage their different sleeping patterns and needs effectively. The findings of our study suggest that nurses should assess sleep quality in elderly people from a comprehensive perspective that includes demographic characteristics, physical health status, mental health, and social activity. Nurses may then provide comprehensive, adequate interventions to maintain sleep quality based on individual needs. Patient education regarding symptom management and an active lifestyle promote maintenance of sleep quality in older people. The following strategies are recommended for nurses. A comprehensive physicalYpsychosocial assessment of disturbed sleep should first be performed to monitor sleep quality and contributing factors so that nurses learn to better recognize the sleep problems of older adults. Nurses can use a simple screening tool such as the PSQI to identify older adults with disturbed sleep (PSQI 9 5) and ask that they keep a sleep diary of sleep patterns and activity habits. Physical health status can be evaluated by asking older adults about their chronic diseases, physical symptoms, and use of medications. In addition, mental status can be assessed using the GDS-SF. A simple checklist would help facilitate implementation.
It will then be important to eliminate factors contributing to disturbed sleep. For example, older adults who have nocturia or depression or who use antihypertensives should be referred to clinics or other health professionals for further treatment and advice. Those with a sedentary lifestyle can be encouraged by nurses toward a more active lifestyle, such as participating in social activities.
Finally, nurses should implement interventions early to reduce disturbed sleep, maintain physical function, and improve patient quality of life. Effective sleep interventions may include establishing good sleep hygiene including a suitable bedtime routine, regular exercise during the day, and the use of relaxation techniques such as music and guided imagery to promote and maintain restful sleep. For those who experienced severe disturbed sleep, pharmacotherapy may be suggested, although such is not recommended for long-term use due to negative side effects.
Conclusions
This study found disturbed sleep to be a common problem among older adults living in communities in northern Taiwan. Participants with nocturia, dizziness, hypertension, sedentary lifestyle, higher levels of depression, and a poorer self-reported functional status were more likely to experience disturbed sleep. These findings highlight the importance of assessing physical symptoms and psychosocial factors in older patients in order to recommend appropriate interventions that effectively promote sleep quality. VOL. 20, NO. 4, DECEMBER 2012 
